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* * * Next Change * * * *

4.1.4.2.1.
Serving GW

The Serving GW is the gateway which terminates the interface towards E-UTRAN.

For each UE associated with the EPS, at a given point of time, there is a single Serving GW. For detailed S-GW functions, see TS 23.401 [76] and TS 23.402 [77].

Connectivity to a GGSN is not supported.

The functions of the Serving GW include:

-
the local Mobility Anchor point for inter-eNodeB handover;

-
Mobility anchoring for inter-3GPP mobility;

-
ECM-IDLE mode downlink packet buffering and initiation of network triggered service request procedure;

-
Lawful Interception;

-
Packet routeing and forwarding;

-
Transport level packet marking in the uplink and the downlink;


Accounting on user and QCI granularity for inter-operator charging;

-
A local non-3GPP anchor for the case of roaming when the non-3GPP IP accesses connected to the VPLMN;

-
Event reporting (change of RAT, etc.) to the PCRF;

-
Uplink and downlink bearer binding towards 3GPP accesses as defined in TS 23.203 [73];

-
Uplink bearer binding verification with packet dropping of "misbehaving UL traffic";

-
Mobile Access Gateway (MAG) functions if PMIP-based S5 or S8 is used;

-
Support necessary functions in order for enabling GTP/PMIP chaining functions.
The Serving GW can be split into SGW-C and SGW-U, which jointly provide above functionalities. The functional split between SGW-C and SGW-U are defined in TS 23.214 [xxx].

* * * Next Change * * * *

4.1.4.2.2
PDN GW

The PDN GW is the gateway which terminates the SGi interface towards the PDN.

If a UE is accessing multiple PDNs, there may be more than one PDN GW for that UE, however a mix of S5/S8 connectivity and Gn/Gp connectivity is not supported for that UE simultaneously.

The PDN GW provides PDN connectivity to both GERAN/UTRAN only UEs and E‑UTRAN capable UEs using any of E‑UTRAN, GERAN or UTRAN. The PDN GW provides PDN connectivity to E‑UTRAN capable UEs using E‑UTRAN only over the S5/S8 interface. The PDN GW may also provide PDN connectivity to UEs using non-3GPP access networks with the procedures defined in TS 23.402 [77].

For detailed PDN GW functions, see TS 23.401 [76] and TS 23.402 [77].

PDN GW functions include:

-
Per-user based packet filtering (by e.g. deep packet inspection);

-
Lawful Interception;

-
UE IP address allocation;

-
Transport level packet marking in the uplink and downlink, e.g. setting the DiffServ Code Point, based on the QCI of the associated EPS bearer;

-
UL and DL service level charging, gating control, rate enforcement as defined in TS 23.203 [73];

-
UL and DL rate enforcement based on APN-AMBR;

-
DL rate enforcement based on the accumulated MBRs of the aggregate of SDFs with the same GBR QCI
(e.g. by rate policing/shaping);

-
DHCPv4 (server and client) and DHCPv6 (client and server) functions;

Additionally the PDN GW includes the following functions for the GTP-based S5/S8/S2a/S2b:

-
UL and DL bearer binding as defined in TS 23.203 [73];

-
UL bearer binding verification;

The PDN GW functions also includes user plane anchor for mobility between 3GPP access and non-3GPP access. It supports:

-
A LMA function for PMIPv6, if PMIP-based S5 or S8, or if PMIP based S2a or PMIP based S2b is used;

-
A DSMIPv6 Home Agent, if S2c is used;

-
Allocation of GRE key, which is used to encapsulate uplink traffic to the PDN GW on the PMIP-based S5/S8, or PMIP based S2a or PMIP based S2b interface;

-
A MIPV4 Home Agent, if S2a with MIPv4 FA CoA mode is used.

-
GPRS Tunnelling Protocol for the control plane and the user plane to provide PDN connectivity to UEs using non-3GPP accesses, if GTP based S2a or GTP based S2b is used.

The PDN GW can be split into PGW-C and PGW-U, which jointly provide above functionalities. The functional split between PGW-C and PGW-U are defined in TS 23.214 [xxx].
* * * Next Change * * * *

4a.28
Traffic Detection Function (TDF)

The Traffic Detection Function (TDF) is a functional entity that performs application detection and control.

The functional description of the TDF is in TS 23.203 [73].

The TDF can be split into TDF-C and TDF-U, which jointly provide TDF functionalities. The functional split between TDF-C and TDF-U are defined in TS 23.214 [xxx].
* * * Next Change * * * *

5.1
Basic configuration

The basic configuration of a Public Land Mobile Network (PLMN) supporting GPRS and the interconnection to the PSTN/ISDN and PDN is presented in figure 1 and figure 1a. Whereas the basic configuration of a Public Land Mobile Network (PLMN) supporting PS Domain (both GPRS and EPC) and the interconnection to the PSTN/ISDN and PDN is presented in figure 1b. This configuration presents signalling and user traffic interfaces which can be found in a PLMN. Implementations may be different: some particular functions may be gathered in the same equipment and then some interfaces may become internal interfaces.

In the basic configuration presented in figure 1, all the functions are considered implemented in different equipments. Therefore, all the interfaces within PLMN are external. Interfaces A and Abis are defined in the 48-series of Technical Specifications. Interfaces Iu, Iur and Iub are defined in the 25.4xx-series of Technical Specifications. Interfaces B, C, D, E, F and G need the support of the Mobile Application Part of the signalling system No. 7 to exchange the data necessary to provide the mobile service. No protocols for the H-interface and for the I-interface are standardized. All the GPRS-specific interfaces (G- series) are defined in the 23-series, 24-series and 29-series of Technical Specifications. Interfaces Mc, Nb, and Nc are defined in TS 23.205 [43] and in the 29-series of Technical Specifications. The specifications for E-UTRAN interfaces S1 and X2 are specified in TS 36.4xx and NAS protocol is specified in TS 24.301 [89] series of specifications. The interfaces S6a/d/S13 are specified in the specifications TS 29.272 [86]. The EPC specific S1/3/4/5/8/10/11/12/ series are specified in TS 29.274 [90] for GTP based protocols and for PMIP based S5/8 interfaces are specified in TS 29.275 [93].

From this configuration, all the possible 3GPP access PLMN organisations can be deduced. In the case when some functions are contained in the same equipment, the relevant interfaces become internal to that equipment.

The configuration possibilities when using non-3GPP access technologies using EPS is not part of the scope of this specification. The architecture and details for non-3GPP access and mobility and interworking with non-3GPP access are described in TS 23.402 [77] and the interfaces and protocols are specified in 3GPP 24-series and 29-series of specifications..
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Legend:

Bold lines:
interfaces supporting user traffic;

Dashed lines:
interfaces supporting signalling.

NOTE 1:
The figure shows direct interconnections between the entities. The actual links may be provided by an underlying network (e.g. SS7 or IP): this needs further studies.

NOTE 2:
When the MSC and the SGSN are integrated in a single physical entity, this entity is called UMTS MSC (UMSC).

NOTE 3: A (G)MSC server and associated CS-MGW can be implemented as a single node: the (G)MSC.

NOTE 4: The Gn interface (between two SGSNs) is also part of the reference architecture, but is not shown for layout purposes only.

Figure 1: Basic Configuration of a PLMN supporting CS and PS services (using GPRS) and interfaces


[image: image2.wmf] 

E

 

Gd

/Gdd

 

SGSN

 

SMS

-

GMSC/

 

SMS

-

IWMSC

 

MSC

-

Server

 

HSS 

(HLR)

 

S6c/C

 

SGd

 

MME

 


Figure 1a: Configuration for Short Message Service
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NOTE 1:
The interfaces in blue represent EPS functions and reference points.
NOTE 2:   The S-GW and PDN-GW can be further split into control plane entities (SGW-C and PGW-C) and user plane entities (SGW-U and PGW-U). The architecture reference model for the control plane and user plane separation is defined in TS 23.214 [xxx].
Figure 1b: Basic Configuration of a 3GPP Access PLMN supporting CS and PS services (using GPRS and EPS) and interfaces

* * * Next Change * * * *

5.11
Configuration of Policy Control and Charging entities

The PCC functionality is comprised by the functions of the Policy and Charging Enforcement Function (PCEF), the Bearer Binding and Event Reporting Function (BBERF), the Policy and Charging Rules Function (PCRF), the Application Function (AF), the Online Charging System (OCS), the Offline Charging System (OFCS), the Traffic Detection Function (TDF), the Traffic Steering Support Function (TSSF) and the Subscription Profile Repository (SPR) or the User Data Repository (UDR). Figures 5.11-1 through to 5.11-4 describe the non-roaming and roaming architecture for PCC.

The PCRF can receive RAN User Plane Congestion Information from the RAN Congestion Awareness Function (RCAF).

The PCC architecture extends the architecture of an IP-CAN, where the Policy and Charging Enforcement Function is a functional entity in the Gateway node implementing the IP access to the PDN. The allocation of the Bearer Binding and Event Reporting Function is specific to each IP-CAN type and specified in the TS 23.203 [73].

PCC function makes it possible to apply policy and charging control to any kind of 3GPP IP CAN and any non-3GPP accesses connected via EPC complying with TS 23.402 [77]. Applicability of PCC to other IP CAN is not restricted; however, it shall be possible for the PCC architecture to base decisions upon the type of IP CAN used (e.g. GPRS, I-WLAN, etc.). Support for policy control and charging when local breakout and roaming are applied as specified in TS 23.401 [76] and TS 23.402 [77] is supported.
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Figure 5.11-1: Overall PCC logical architecture (non-roaming) when SPR is used


[image: image5.emf] 

Gy n  

Gz n  

User Data  

  Repository  

   

( UD R)  

Np  

RC AF  

Ud  

Sd  

Offline   

Charging   

System   

(OFCS)  

Gx x  

BBERF  

PCEF  

Gx  

TDF  

Policy an d Charging Rules Function   

(PCRF)  

             PCEF  

PDN GW  

S9a  

BPCF  

      Fixed Broadband         Access NW  

HNB - GW  

S15  

Online Charging  

System   

(OCS)  

Sy  

Gy  

Gz  

AF  

Rx  

SCEF  

Nt    

TSSF  

St    


Figure 5.11-2: Overall PCC logical architecture (non-roaming) when UDR is used
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Figure 5.11-3: Overall PCC architecture (roaming with home routed access) when SPR is used
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Figure 5.11-4: Overall PCC architecture for roaming with PCEF in visited network (local breakout) when SPR is used

NOTE 1:
The SCEF acts as an AF (using Rx) in some service capability exposure use cases as described in TS 23.682 [132]. 

NOTE 2:   The PCEF of PDN GW and the TDF can be further split into control plane entities (PGW-C and TDF-C) and user plane entities (PGW-U and TDF-U). The architecture reference model for the control plane and user plane separation is defined in TS 23.214 [xxx].
* * * End of Change * * * *
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